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  There are increasing numbers of elders in the UK population.  The number of adults aged 65 or above in the UK population is likely to reach almost thirteen million by 2021. As the number of elders in the UK population grows, consequentially the number of elders with mental health problems in the UK population will also grow. Whilst the majority of older people will experience good mental health and well being, a significant minority will not. Approximately three million older people in the UK experience symptoms of mental health problems that significantly impact on their quality of life, it is suggested this figure will rise in line with the population increase outlined above by perhaps a third over the next 15 years, with the result being that by 2021 6% of the UK population will be made up of elderly persons experiencing mental health problems (Age Concern England 2007).

  Later life is a time of considerable change, marked by life events and transitions such as retirement, physical illness, bereavement and death. Whilst these and other experiences in later life are obviously not always unequivocally negative experiences,  they can result in loss, loss of income, health, role, status, purpose, confidence, sense of self, family and friends. Given these risk factors it is unsurprising that depression and anxiety are common in the elderly.

  Depression is one of the most prevalent psychiatric conditions in later life (Blazer, 1989). It is associated with a decline in both well-being and daily functioning (Wells et al, 1989; Gurland, 1992; Ormel et al, 1994) and associated with higher risks of functional impairment, mortality and service utilisation (Gurland et al 1983; Burvill  and Hall, 1994; Beekman et al, 1997). Depression is a treatable disorder and may be one of the more prevalent and potentially amenable factors involved in the pathway to increased disability and hence public service utilisation in elderly people. However, depression continues to be underdiagnosed and undertreated. Assessing the prevalence of depression in the elderly is hampered by diagnostic dilemmas for a number of reasons:

 The various definitions of “Depression” create difficulties when examining the prevalence of depressive disorders and often prevent comparisons between studies (Snowdon, 1990; Blazer, 1994). For example, a diagnosis of Major Depression requires that a person has had five of a possible nine specified symptoms for at least two weeks. A diagnosis of Minor Depression is made when a person has had two of six possible symptoms, and depressed mood, almost every day for at least two years.   Beekman, Copeland and Prince (1999) surveyed the available literature on depression prevalence in the community based elderly and concluded that Major Depression diagnosed according to such diagnostic criteria  may be a relatively rare disease in the elderly, with a prevalence rate of 1.8% Minor Depression showed a higher  prevalence rate of 10.8%. Kessler, Zhao, Blazer and Swartz. (1997) estimated a similar prevalence rate for Minor Depression in the elderly. However, rates as high as 35-50% have been reported (Doetch, Alger, Glasser & Levenstein 1994).Furthermore, rates of both Major and Minor Depression in long term institutional care have been shown to be much higher than in community samples (Ames 1993). This high incidence of ‘sub-syndromal’ depression in the elderly has led researchers to highlight the importance of attention being drawn to it, its impact on quality of life being no less damaging. 

  Given the definitions of Major and Minor Depression above, depression in later life may thus be characterised as more chronic, with longer episodes and shorter remission periods than in early life. Minor Depression has been demonstrated as less responsive to antidepressant medication in the aged (Wilson, Mottram, Sivanranthan and Nightingale 2001), which may explain why generally, only one in four depressed patients are treated with antidepressant medication (Henrikson, Asplund, Boethius et al. 2006).  In addition to these problems it is noted that the elderly tend to express their mental problems in terms of somatic symptoms, they may often have several medical disorders and multiple somatic complaints, which mask the depression (Drayer et al. 2005).  Depression is also often assumed to be a normal response to aging, which may be an important barrier to seeking care (Sarkisian, Lee-Henderson and Mangione 2003). These problems demonstrate that identification, intervention and treatment of depression in the elderly should be carried out via a variety of methods.

  Anxiety is closely linked to depression in later life and is an under-researched area in its own right. The different types include Generalised Anxiety Disorder, panic, phobias and Obsessive-Compulsive Disorder. Symptoms include worry, apprehension, panic attacks, irritability, restlessness, difficulty concentrating, muscle tension and sleep disturbance.  Similar problems in assessing the prevalence of anxiety exist as to those mentioned above relating to depression. Recognising an anxiety disorder in an older person poses several challenges. Ageing brings with it an increased risk for certain medical conditions, realistic concern about physical problems, and a high use of prescription medications. As a result, separating a medical condition from physical symptoms of an anxiety disorder is complicated in the older adult. Diagnosing anxiety in individuals with dementia can be difficult,  agitation typical of dementia may be difficult to separate from anxiety, impaired memory may be interpreted as a sign of anxiety or dementia, and fears may be excessive or realistic depending on the person's situation.   Estimates of prevalence indicate between two and four per cent of older people living in the community meet the clinical criteria for a formal diagnosis of some form of anxiety disorder (Age Concern England 2005). Brenes (2006) estimates that between 10 and 24 per cent of people aged 65 and over living in the community have symptoms of anxiety.

  The impact of such anxiety disorders can be profound,  a sample of older adults with GAD reported impairments on quality of life (QOL) measures that were worse than impairments reported by another group of age-matched individuals who had serious medical conditions such as myocardial infarction or type II diabetes (Wetherell et al. 2004). It was also found that the reported QOL impairments for the individuals diagnosed with GAD were comparable to those reported for people with major depression. In cases of comorbid anxiety and depressive disorders, the likelihood of poor outcomes increases. Comorbid anxiety in late-life depression is associated with poor treatment response and increased likelihood of dropout (Lenze et al. 2003). Older people with anxious depression report increased suicidality and reduced psychosocial support (Jeste, Hays and Steffens 2006).  In addition to negative effects on individuals’ quality of life, mental health problems represent an enormous cost to society and the economy, in direct costs to public services and indirect costs in lost contributions from elder people who boost the UK economy by over £250 billion each year as workers, volunteers, unpaid carers and grandparents. Mental health problems should not be viewed as an inevitable part of ageing, many elderly people with mental health problems who receive appropriate support are able to lead productive and fulfilling lives.

Anxiety and Depression in the elderly: Relationship with personality traits
  Reports have suggested that depression co-occurs with anxiety more frequently in old age than early life (Watson and Clark 1984; Wetherall, Gatz and Pedersen 2001).  As such, personality dimensions may be particularly relevant given the high co-morbidity of depressive and anxiety disorders in the elderly (Clark and Watson 1991). Personality has numerous definitions, but most encompass the concepts that personality is trait like; “enduring and consistent individual-level differences in tendencies to show consistent patterns of thoughts, feelings and actions” (McCrae et al. 2000). A number of theories have been proposed to explain anxiety and depressions co-morbidity with relation to personality traits. According to the integrative hierarchical model of depression and anxiety (Mineka, Watson and Clark 1998) a general factor is shared between the anxiety and depressive disorders, specific factors are linked to some disorders, but not others, and unique factors are not shared with any other disorder, applying this model to personality research, the comorbidity among depressive and anxiety disorders in the elderly may be conceptualised as the result of the influence of the trait of Neuroticism as a general factor and Extraversion as a specific factor. Other personality traits (such as Conscientiousness) could be unique for a specific disorder and consequently do not contribute to comorbidity because they are uncorrelated to different disorders by definition. 

By this definition anxiety may perhaps be viewed as more stable, given anxiety’s stronger relation to with the personality trait of Neuroticism (Watson and Clark 1984). Numerous existing studies have established that Neuroticism is relevant for the full range of depressive and anxiety disorders (Bienvenu and Stein 2003; Malouff, Thorsteinsson and Schutte 2005; Middeldorp, Cath, Van dyck and Boomsma 2005).  However, it seems that other personality traits such as Extraversion have shown more specific negative associations with depression and amongst specific anxiety disorders e.g., social phobia (Bienvenu et al. 2001) as opposed to general anxiety. Research using the comprehensive Five-Factor conceptualisation of personality in order to compare these five primary characteristics against each other using the same sample support the conclusions that in addition to high Neuroticism and low Extraversion, also low Conscientiousness and low Agreeableness are related to affective disorders ([19] (​http:​/​​/​www.sciencedirect.com​/​science?_ob=ArticleURL&_udi=B6T70-4WKJ59D-1&_user=809099&_coverDate=06%2F23%2F2009&_rdoc=1&_fmt=full&_orig=search&_cdi=5044&_sort=d&_docanchor=&view=c&_searchStrId=984560535&_rerunOrigin=google&_acct=C000043939&_version=1&_urlVersion=0&_userid=809099&md5=505d75fa7bfee5ff8fb7dba7be696f5e" \l "bbib19​) D. Watson, W. Gamez and L.J. Simms, Basic dimensions of temperament and their relation to anxiety and depression: a symptom-based perspective, J Res Pers 39 (2005), pp. 46–66. Article (​http:​/​​/​www.sciencedirect.com​/​science?_ob=ArticleURL&_udi=B6WM0-4DPYJT7-6&_user=809099&_coverDate=02%2F01%2F2005&_fmt=full&_orig=search&_cdi=6920&view=c&_acct=C000043939&_version=1&_urlVersion=0&_userid=809099&md5=1c90dda7ec36b3d79b5cfdc2a195adc6&ref=full​) |  HYPERLINK "http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6WM0-4DPYJT7-6-1&_cdi=6920&_user=809099&_check=y&_orig=search&_coverDate=02%2F01%2F2005&view=c&wchp=dGLbVlb-zSkzk&md5=d1c15a7e7c98dbe1babe80d010a88abc&ie=/sdarticle.pdf" \t "newPdfWin" PDF (361 K) | View Record in Scopus (​http:​/​​/​www.sciencedirect.com​/​science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-11344282455%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dffdecde5483d53f6e3018da15403218b&_acct=C000043939&_version=1&_userid=809099&md5=f81b796d87ad134d8bdd23a44b9e18b0" \t "outwardLink​) | Cited By in Scopus (41WWatson, Gamez and Simms 2005). Consistent with these findings several studies have reported that high Neuroticism and low Extraversion is more common in participants with two or more psychiatric disorders compared to those with one disorder  (Khan, Jacobson, Gardner, Prescott and Kendler 2005; Cuijpers, van Straten and Donker 2005).

  As might be expected from the difficulties in effectively diagnosing and assessing the prevalence of depression and anxiety in the elderly outlined previously, the majority of prior research has focused on the relationship between Neuroticism and Major Depression, leaving the relationship between Minor Depression or depressive symptoms, anxiety  and personality traits relatively understudied.  Furthermore, examining a link between Major Depression, an anxiety disorder and Neuroticism often rely on data captured from treatment seeking samples and though informative this may be problematic in terms of interpretation, generalisiability or if one wishes to develop prevention strategies. Freire et al. (2007) note that there are multiple ways in which personality may relate to anxiety and depressive disorders. For example correlating Neuroticism and Major Depression in the same individual is complicated by the fact that the state of being depressed tends to cause an increase in concurrent Neuroticism score (Coppen & Metcalf, 1965). Depressed subjects, even when recovered, have increased Neuroticism or Neuroticism-like traits compared to normal controls (Kendell & DiScipio, 1968; Hirschfeld et al. 1983). One twin study has (Kendler et al. 1993), while two clinical studies have not (Duggan, Sham, Lee and Murray 1987; Zeiss and Lewinsohn, 1988) found support for an enduring increase in Neuroticism as a consequence of a depressive episode (a scar effect). 

 Attempting to accounting for the causality problems mentioned above, prospective studies of community based cohorts confirm and consistently show an association between Neuroticism and Major Depression that may suggest a causal mechanism (e.g., Krueger 1999, Pelkonen, Martunnen and Aro 2003). The relation of Extraversion to Major Depression has however been less strongly supported, Jorm, Christensen, Henderson, Korten and Rodgers (2000) presented findings suggesting a synergistic effect of Neuroticism and Extraversion in predicting Major Depression whereas Gershuny and Sher (1998) find evidence for no such relationship. Kendler, Gatz Gardner and Pedersen’s (2006) large prospective study of over 20,000 Swedish twins demonstrated that Neuroticism as measured in early life robustly related to risk of lifetime Major Depression when the sample was examined over a quarter of a century later and that by contrast, the relationship between Extraversion and Major Depression was weak and negative, indicating that Introversion was only marginally related to the risk for major depression. When both personality traits were included in their analysis, the effect of Extraversion disappeared, leading to the suggestion that the weak association between Extraversion and Major Depression found in this and other studies may be mediated through the inverse correlation between Neuroticism and Extraversion. It is possible that personality traits, anxiety and depressive disorders are linked due to being influenced by the same genetic and environmental risk factors rather than personality traits per se having a causal relationship with them. In the above twin study the authors found evidence of genetic overlap between Neuroticism and Major Depression and suggest high Neuroticism rather than being a causal or risk factor for Major Depression in itself may actually be a reflection of an inherited genetic vulnerability. The small magnitude ( +0.46 to  +0.47 ) of the genetic correlations suggests important aspects of the liability to Major Depression are not fully reflected by Neuroticism

  Despite the methodological strengths of large prospective studies such as that above, most have focused on Major Depression and relatively young adults and hence the problem of understanding the relationship between personality and Minor Depression or depressive symptoms remains. Given the probable higher proportion of minor as opposed to Major Depression sufferers amongst the elderly, the relevance of studies investigating Major Depression only, particularly when considering preventative strategies may be questionable. In one of few such studies, Weiss et al. (2009) investigated the links between personality traits and styles (combinations of traits) to both Minor and Major Depression in a prospective study of older adults. They identified high Neuroticism and low Conscientiousness as independent risk factors for Major and Minor Depression. Weiss et al. further propose that examining combinations of personality traits rather than a one-trait emphasis may be more appropriate when considering the prevention, diagnosis and treatment of depression in the elderly. Novel findings for Major Depression revealed new trait combinations of low Conscientiousness with low or high Extraversion, high Openness, or low Agreeableness conferred significant risk. For Minor Depression three trait combinations, all involving low Conscientiousness, predicted risk: high Neuroticism, high Agreeableness, and low Openness.

  Examining quality of life as opposed to depression or anxiety per se has been a useful avenue of research. Health related quality of life (HRQOL) is defined as ‘‘the extent to which physical dysfunction, pain, and distress result in limitations of people’s everyday behaviors, social activities, and psychological well-being’’ (Lawton 2001, p.595). HRQOL reflects the ability to maintain social functioning, such as socialising with friends and family, physical functioning such as walking a block or climbing a flight of stairs, maintaining levels of work or productivity in the face of mental or physical health problems, and being able to perform essential everyday activities such as grocery shopping, cooking, and bathing (Lawton 2001, p595). This is an essential part of everyday well-being for older adults. HRQOL may in part be a function of accumulated illness burden, but it is also due to other factors.

  The research within this area amongst younger adult samples again links Neuroticism with poorer social and role functioning and impairment in instrumental activities of daily living ( Kempen, Jelicic, & Ormel, 1997; Kressin, Spiro, and Skinner, 2000; Russo et al., 1997). Characteristic adaptations of Neuroticism include ineffective coping strategies such as self-blame and hostility (McCrae & Costa, 1986) and immature psychological defenses such as regression and displacement (Costa, Zonderman, & McCrae, 1991). Such characteristic ‘maladaptations’  may lead to the alienation of social partners and negative and self-defeating emotions such as discouragement, shame, or anger, which undercut the successful maintenance of everyday routines and activities.  In a sample of 442 elderly adults in a primary care setting Chapman, Duberstein and Lyness (2006) examined the role of personality traits on health related quality of life outcomes. Even after statistically adjusting for age, gender, presence of  a clinically diagnosed major depressive disorder, and physician-rated medical morbidity, they found that a higher Neuroticism was associated with lower functioning on the instrumental activities of daily living, a  physical self-maintenance scale and worse health related quality of life on the social functioning and role emotional subscales of the SF-36.  This suggests that Neuroticism exhibits an effect on quality of life, independent of being a risk factor for Major Depression. Noting that Neuroticism involves many different negative affects that tend to co-vary, including dysphoria, anger, shame, guilt, feelings of vulnerability, and self-consciousness (McCrae & Costa, 2003). Chapman, Duberstein and Lyness suggest Major Depression’s anhedonia component signals the lack of positive affect rather than the presence of negative affect and may therefore correspond more closely with low Extraversion. In contrast to major depressive disorder, which is an episodic clinical syndrome with waxing and waning course, Neuroticism represents a relatively stable disposition toward generalised negative affects. Major Depression also typically involves vegetative and somatic symptoms, which are not considered a part of Neuroticism. Neuroticism is a personality dimension on which individuals may fall high, low, or anywhere in between, whereas major depressive disorder is a syndromic category that is either present or absent, depending on sufficient manifestation of signs and symptoms. 

  In summary, the relationship between personality traits, anxiety and depression in the elderly is complex with results differing depending upon the particular definitions of depression or anxiety used or sample type considered, anxiety seems to be particularly closely related with Neuroticism. Even though personality traits or styles may be correlated or associated with higher risks of both anxiety and depression, these correlations or risk increases are typically small to medium in size, suggesting that though important, personality traits represent only part of the whole picture. Though it may be that determining the precise nature of how personality traits relate to Anxiety and depressive disorders is an academic exercise (Bienvenu 2007), personality does provides a useful screen for those ‘at risk’ of mental health problems. Of the 5 major personality traits, Neuroticism is associated across the full spectrum of anxiety and depressive disorders and is therefore potentially most useful singularly. Perhaps more crucially, is the issue of whether or not one is able to intervene in persons identified appropriately as ‘at risk’ and if such interventions can be effective in preventing the disability associated with anxiety and depressive disorders. Interventions aimed at promoting social and physical activity are two such intervention types the basis and use of which are considered below.

Anxiety and Depression in the elderly: Physical and Social activity 
 In addition to Personality there are multiple factors associated with Anxiety and Depression in the elderly, and they may be thought of as comprising a mixture of physical and social factors which likely interact: Chronic illness and disability increase in older age and  physical ill health and disability are seen the most consistent factors relating to depression among older people (Beekman et al 1997; Copeland et al 1987), these factors clearly have both physical and social components. The importance of declining health as a risk factor for depression disorders increases in later life, compared with younger people.  Expectedly, it appears that vulnerability factors differ for different conditions, or classification of conditions. 

  Cross-sectional studies examining the risk of depression in respect to those people with specific illnesses common in older age have reported mixed findings. Some studies have suggested that particular illnesses in older age; diabetes, respiratory problems, hypertension, arthritis and stroke, are associated with more depressive symptoms (Palinkas, Wingard and Barrett-Connor 1990). Others (Mirovsky and Ross 1992; Williamson and Schulz 1992; Prince, Harwood, Blizzard, Thomas and Mann. 1997; Bookwala, Harralson and Parmalee 2003) have found that it is not illness per se but the loss of functional ability and pain that are risk factors for depression. Longitudinal studies support the latter. Zeiss, Lewisohn, Rohde and Seeley (1996) suggest that it is not disease that increases the risk of the elderly becoming depressed but the functional impairment it may cause. Beekman et al. (1997) reported that although there was an important but not overwhelming link between physical health and depression, it was the more general and subjective aspects of physical health such as functional limitations and self-perceived health which were more strongly related than specific diseases. Here too, these outweighed most of the other risk factors for Depression. Prince, Harwood, Thomas and Mann (1998) carried out research in a working class area of London, they reported that whilst increasing levels of impairment, disability and handicap were associated with the onset of depression, it was handicap rather than type of disease or impairment that conferred risk for depression. Interestingly, risk factors for Major Depression differ from those for Minor Depression; Beekman et al (1995, 1997) find that whereas partner loss and long standing family and social conditions were associated with Major Depression, Minor Depression was more strongly associated with deteriorating physical health.

  However, the relationship is not as simple as increasing physical disability per se leading to depression, important social factors are involved.  Prince et al. (1998) suggest that the mechanisms contributing to the relationship between disability and depression were the immobility associated with physical illness leading to isolation within the home and limited social contact with friends and neighbours in the local area, a consequent loss of intimacy and reduced sense of community, further exacerbated isolation and loneliness leading to depression. Verhaak, Heijmans, Peters and Rijken (2005) provide further support for this type of pathway. From a national panel of primary care patients followed over more than 15 years, the most important effect found on mental distress among chronically ill people was the social impact of their physical limitations. Furthermore, the relationship appears to be interactive and cumulative; whilst physical disability is a risk factor for the onset of depression, depressive symptoms in turn lead to increased disability. A Finnish longitudinal study examining the relationship between Depression and physical disability (Kivela and Pahkala, 2001) reported that depressed older people with no physical disability at baseline were at high risk for physical disabilities at follow up. Mehta et al. (2003), in a population-based US longitudinal study found that depressive symptoms predicted functional decline in the medium term: those with depressive symptoms who were independent in activities of daily living at baseline had an increased risk of dependence at two years follow-up. Similar findings are reported over a longer term (Penninx, Deeg, Van Eijk, Beekman and Guralnik , 2000). Han (2002) reported that depressed older adults were more likely to experience a decline in self-rated health, independently of physical illness and functional disability. The author argues that self-rated health is an important element of quality of life of older people so any focus on treating Depression is likely to improve their life quality.  

  In light of these relationships, a small number of epidemiological studies have examined the relationship of physical activity and anxious and depressive symptoms over time. In a prospective study of an adult sample Camacho, Roberts, Lazarus, Kaplan and Cohen (1991) reported that men and women who reported low physical activity level at baseline were at greater risk of depression at follow up than those who reported high activity levels at baseline. Those who increased their physical activity level during the follow up decreased their risk of depression. Conversely, those who decreased their level of activity from high to low became more depressed than those who remained at a high level of physical activity. Adjustments for physical health, socio-economic status, life events, social supports and other health habits did not affect the associations considerably. 

  Lampinen, Heikkinen and Ruoppila (2000) carried out a prospective study in a population of elderly people, aged 65 years and over, that were non-institutionalised residents of a city in central Finland. At follow up only those who took part in the original interviews eight years previously and who were alive and resident in the city, were re-interviewed. 663 were interviewed in the follow up representing 90% of those eligible (including those in institutional care, 448 people had died during the interval and 23 had migrated from the city). They found that low physical exercise was a risk factor for depressive and anxiety type symptoms. In particular those who had reduced the intensity of their physical exercise during the follow-up period reported more depressive and anxiety related symptoms than those who remained physically active or increased their level of activity. The level of physical exercise at baseline predicted future depressive symptoms when controlling for socioeconomic factors, health status, and physical functioning. Depressive symptoms at baseline increased the risk for depressive symptoms at the follow-up in each physical exercise group. At the same time, there was a general decrease in intensity of physical exercise during the eight years. These studies did not, unfortunately, examine the reverse causality, where depression or anxiety at baseline may predict reduced exercise participation at follow-up. Such reverse causality may be particularly plausible as an explanation for the association between exercise behaviour and Neuroticism and Extraversion. These personality traits show stable individual differences from an early age onward (Caspi and Roberts, 2001) that may precede active choices for voluntary leisure time exercise behaviour.

  Intervention studies investigating the effect of increasing physical activity on symptoms of clinical depression and anxiety in adults are numerous. Lawlor and Hopker (2001) conducted a meta-analyses of randomised controlled trials in relation to the effectiveness of exercise on clinical and non clinical depression. Long and van Stavel (1995) conducted a meta-analyses of the effects of exercise training on anxiety.  Though such meta-analyses often differ in their inclusion criteria with regard to measurement of depression or anxiety, sample characteristics or research design, most authors of these reviews conclude that exercise seems to relieve symptoms of anxiety and depression. Furthermore, some randomised controlled trials suggest that exercise training reduces depressive symptoms, with effect sizes comparable to those of antidepressant use (Blumenthal et al. 2007). A fundamental problem with training studies is that they use selected samples, in which two groups of subjects are always underrepresented: those who already exercise vigorously and those who are persistently sedentary and refuse to participate (or drop out early). This makes the results of training studies inherently difficult to generalise to the population because they may fail to fully capture the source of the association between exercise and mental health in the population at large (De Moor, Beem, Stubbe, Boomsma and De Geus 2006).

  Glass, Mendes De Leon, Marottoli and Berkam (1999) suggest that while physical activity itself is important and clearly related to health, exclusive focus on physical activity interventions obscures the health benefits that may be associated with other, non physical interventions and the possibility that social activities may influence health, mental or otherwise. Many studies have shown that participation in social activities is associated with lower levels of disability (Mendes de Leon, Gold, Glass, Kaplan and George 2001; Mendes de Leon, Glass and Berkman 2003; Menec 2003), and increased wellbeing which suggests the absence of anxious and depressive symptoms in later life (Borgonovi 2008; Glass et al. 2004; Luoh and Herzog 2002; Morrow- Howell et al. 2003).  Social gerontologists widely employ activity theory (Herzog & House, 1991) to address the association between activities and mental health among older participants. The theory suggests that activities in general, and interpersonal activities in particular, are beneficial for psychological well-being because they offer channels for acquiring role supports that sustain one's self-concept (Lemon, Bengtson and Peterson 1972). According to the theory, older persons who engage in social activity have a higher level of personal control and mastery (Hayward, Friedman and Chen, 1998). The activity can be a fulfilling experience that bolsters meaning in later life (Su and Ferraro, 1997).

  Participation in social activities is likely to be most salient in an elderly, post retirement age group, when people tend to be less involved with the common mid-life life activities of employment and child rearing (Horgas, Wilms and Baltes 1998) Van Willigen (2000) showed that older volunteers (aged 60+ years) experienced greater increases in life satisfaction, and improvements in perceived health, as a result of the time they spent volunteering, than younger volunteers. Social participation may be more important to the elderly but there is evidence they take part in it less frequently: In a study by Baum et al. (2000) older respondents (over 60 years) exhibited a distinct participation profile in comparison to their younger counterparts as they were more likely to attend church and social clubs, to belong to a volunteer group, and to visit their neighbours. Other studies (Bukov, Maas and Lambert, 2002; Pollak and von dem Knesebeck 2004; Bowling and Stafford, 2007) conducted among older adults exclusively, show that the social participation decreases with age. McMunn, Nazroo, Wahrendorf, Breeze and Zaninotto (2009) comment that the nature of social activity is likely of importance citing that Wahrendorf, von dem Knesebeck and Siegrist (2006) examined empirically the relationship between participation in productive social activities e.g., volunteering or child rearing and wellbeing in later life. as well as the importance of reciprocity to these relationships among countries in mainland Europe. It was found that participation in productive social activities was associated with wellbeing, but that this relationship varied according to the reciprocal nature of the activity.

  It is clear then that both social and physical activity are important and potentially modifiable factors involved in depression and anxiety in the elderly. It may be that social or physical activity may be a more important factor for some sub populations and a less important factor for others. Ahern and Hendryx (2008) used data from the Wisconsin Longitudinal Study to identify variables that predicted risk for the emergence of depressive symptoms they found that the emergence of depressive symptoms for both sexes was predicted by poorer reported health status and higher levels of subthreshold depressive symptoms during the previous interview. For men, additional risk factors were pain and low income. For women, additional risks were widowhood, lower education and lower social participation. Zimmer, Hickey and Searle (1995) report that for certain members of the elderly populations such as those  with chronic conditions such as arthritis, social activity may promote general wellbeing more effectively than physical activity

  Of the personality traits consistently linked with anxiety and depression, Rhodes and Smith (2006) in a meta-analysis reports that similarly to the association founds between personality traits and anxiety and depression, Neuroticism is consistently negatively associated with physical activity and Extraversion is consistently positively associated with physical activity in the elderly, noting that these associations seem to be stable across all age groups but that they are small effect sizes. Neuroticism is similarly consistently moderately negatively associated and Extraversion consistently moderately positively associated with the frequency and quality of social activities (For a review see Ozer and Benet-Martınez 2006). There is limited evidence on the comparative stableness of physical or social activity as compared to personality  Rhodes and Smith (2006) note that longitudinal studies across the life span are needed to ascertain the symmetry and asymmetry of personality and physical activity related decline with ageing.

  We have examined how in the elderly, both anxiety and depression, but to a greater extent anxiety, are associated with stable personality traits, most consistently Neuroticism and have outlined the evidence that physical and social activity are also important factors to be taken into consideration. Given anxiety’s greater stability, it is possible factors such as these are more important in moderating risk of depression. Social and physical activity may be of increasing importance in an elderly population for which failing physical health and increasing isolation are paramount concerns. Levels of physical and social activity (in whatever manner these factors may be defined) seem to be relatively stable and are also consistently related to personality traits, however, given the high probability of anxiety and ‘sub-syndromal’ depression in the elderly and the impact this has, it is likely that physical and social activity are not as stable as personality traits or inextricably tied to them. Physical and social activity in the elderly may exert further influence particularly on depression.

  In the present study, we will examine the relationships between the variables of Neuroticism, physical activity, social activity, anxiety and depression utilising data from a large cohort of non-treatment seeking, community based, uniformly elderly participants, support for above summarised position will be evaluated,  we hypothesised the following:

1. Neuroticism level will positively predict Depression and Anxiety level in the elderly population under examination. 
2. Physical and Social activity level will negatively predict Neuroticism level in the elderly population under examination.








  The study is a cross-sectional cohort study. Participants are derived from surviving members of a cohort that undertook the Scottish Mental Survey in 1947 and whom reside in the Lothian area of Scotland. On June 4th 1947 almost all people born in 1936 and attending school in Scotland were tested on a valid cognitive ability test. Of these, surviving and re-contactable members make up the Lothian Birth Cohort 1936. (LBC1936). We make use of previously gathered data from this cohort. Initial recruitment of the cohort was undertaken using print and broadcast media (radio, television, and newspapers). Targeted recruitment utilised the United Kingdom’s Community Health Indices, area-based lists of people’s registration with a general medical practitioner. Because of the United Kingdom’s National Health Service, more than 99% of the Scottish population appears on such a list. Permission was obtained from area health boards to identify people on the Lothian area lists who were born in 1936. General medical practitioners were requested to write to those individuals who were living independently in the community and were relatively healthy and invite them to take part in a research program.

  The LBC1936 comprises 1091 people (548 Males and 543 Females) with a mean age of 69.58 (SD= 0.83). All 1091 subjects were interviewed and tested individually by a trained researcher and a research nurse at the Wellcome Trust Clinical Research Facility at the Western General Hospital, Edinburgh. This interview included cognitive, physical and other tests and took place in a single visit to the Facility. Of these 1091 , 548 males and  543 females completed the assessments of interest to this study and are hence used in this research.

  Ethics permission for the study protocol was obtained from the Multi-Centre Research Ethics Committee for Scotland (MREC/01/0/56) and from Lothian Research Ethics Committee (LREC/2003/2/29). All subjects gave written informed consent. Ethics permission for the use of data gathered from this assessment for use in the current study was granted by The University of Edinburgh ( Reference: 123-0809-0809). The assessments that each subject undertook that are of relevance to this study are listed below. 

  For full details of the LBC1936, the recruitment process and assessments undertaken see Deary et. al. (2007).

Measures
Hospital Anxiety Depression Scale (HADS)
  The Hospital Anxiety Depression Scales (Zigmond and Snaith 1983) was used to assess recent mood states. It contains 7 items for anxiety and 7 for depression. The maximum score on each scale is 21, with probable anxiety or depression at scores of 11 or over. HADS has consistently been found to perform well in diagnosing and assessing the symptom severity of anxiety disorders and depression in both somatic, psychiatric and primary care patients and in the general population. (For a review see; Bjelland, Dahl, Tangen-Haug and Neckelmann 2002).

NEO Five Factor Inventory (NEO-FFI) 
  Personality was assessed using the NEO Five Factor Inventory (NEO-FFI). The NEO-FFI is a well validated 60-item inventory consisting of 12 items each for the 5 factors: Neuroticism, Extraversion, Openness, Agreeableness and Conscientiousness (Costa and McCrae 1992).Items on each scale are summed to give a composite score. The maximum score on each scale being 60. The psychometric properties of the inventory have previously been validated in an elderly population (Weiss et al. 2005).  Participants were asked to mark each item on a 5-point scale (strongly disagree to strongly agree) according to how well it described them. 

Physical and Social Activity items of the LBC study questionnaire
  In the initial study, participants were asked to fill in questionnaires after their clinic visit and interview and return these to the study team using a stamped addressed envelope provided. Participants were sent a reminder if the questionnaires had not been received within 6 weeks of their clinic visit. As the questionnaires were received into the office they were checked for missing or ambiguous answers (e.g. marking two responses instead of one) and corrections sent to the participant. These were generally promptly returned. The LBC1936 Study Questionnaire is a 20-page questionnaire booklet arranged in 5 sections, covering various aspects of the participants' lives. 

  Those of interest to this study relate to physical and social activities. Firstly, two questions relating to their general level of physical activity: this was assessed on a 6-point scale from movement associated with necessary (household) chores to keep-fit/heavy exercise or competitive sport, an item based on previous research (Hirvensalo, Lampinen and Rantanen 1998). Participants were then asked to indicate how many days in an average month they took part (for more than 20 minutes at a time) in any form of  physical exercise. A total score for physical activity was derived by multiplication of these two measures and was used in subsequent analysis. 

  The second part of this section consisted of a measure of their participation in a selection of 15 intellectual and social activities, drawn from those most commonly used in previous work in the field (Wilson et al. 2002, Hulstch, Hertzog, Small and Dixon 1999).  These included, for example, visits to the library, watching television, visits to friends or family or trips to the theatre or sporting events, and the frequency of participation was measured on a 5-point scale, from every day to never (see Appendix 1 for a full list of these questionnaire items ).Additional spaces were provided for participants to note activities in which they took part but that weren't listed in the table. 

Demographic variables






 An principal components analysis was carried out on the 15 questionnaire items relating to social activities in order to reduce the data and ascertain the relationships between these 15 items. From the factors extracted, factor scores were generated and then used to contribute to our main analysis. The details of the principal components analysis conducted are given in the results section.

Main analysis
  Step Wise Multiple Regression was used to perform a series of step wise regression analyses utilising SPSS v14.0. The details of each stepwise multiple regression conducted and the considerations of the data necessary for employing this technique are detailed in the results section.  Whilst controlling for the influence of factors of age, sex, and social class we examine the following; 

1.	The variance in Anxiety or Depression (Dependent Variables) explained by Neuroticism (Independent Variable).
2.	The variance in Neuroticism (DV) explained by physical and social activity (IV’s) The factors of which are derived via orthogonal principal components analysis of the 21 items relating to physical and mental activity above. 


































































Descriptive Statistics of the sample 
											
Variable		Males			Females		All		         
											 
			N     Mean     SD	N     Mean     SD	N       Mean    SD
Age			548  69.6       0.83	543  69.6       0.84	1091  69.6      0.83
NEOFFI Neuroticism 	469  27.8       7.60	485  30.4       7.39       954    29.1      7.61
HADS Anxiety	547  4.2         2.88	542  5.6         3.33	1089  4.9        3.19
HADS Depression	546  2.9         2.30	540  2.7         2.15	1086  2.8        2.22
Physical Activity Ψ1	472  29.2       35.31     483  25.4       31.26     955   27.2     33.36  Social Activity Ψ2	458  -0.2       0.96       469   -0.2       0.99       927   0          1   

											
Ψ1 Physical Activity score is derived via multiplication  of self rated days of activity per month and self-rated level of activity on a scale of 0-5 as outlined in the Method section 
Ψ2 Social Activity scores are derived using principal components analysis of 15 questionnaire items.  Subsequent factor score generation via the Anderson-Rubin method as outlined in subsidiary analysis section.

   Examining the sample as a whole, the mean average total score for NEO-FFI domain Neuroticism is 29.1 (SD=7.61). Average scores for HADS measured Anxiety ( M= 4.9, SD=3.19)  and Depression (M=2.8, SD=2.2) were low, in relation to  the clinical diagnostic cut off point of 11. Of the sample, 61 participants scored ≥11 for HADS Anxiety and only 5 participants scored ≥11 for HADS Depression. 

All of the variables mentioned in table 1 appear to be normally distributed as demonstrated by their generation of a significant Kolmogorv-Smirnov test result. However, on inspection, the distributions do appear to show a slight negative skew for HADS Anxiety, HADS Depression and Physical Activity. (Please see Appendix 2 for histograms of distribution of all the variables noted in Table 1). 55% of the sample participants (592 of 1071) were categorised as belonging to either HMSO social class 1 or 2 (See Fig 1.). Due to the nature of the sample the variance in participants age was very small (M=69.6, SD=0.83 ).

Fig 1




Subsidiary analysis: Principal Components Analysis of Social and Intellectual  Activity Measures
  The data for the 15 questionnaire items  (see Appendix x for a copy of the questionnaire)  relating to intellectual and social activity were first screened for univariate outliers, any out-of-range values due to administrative error were identified and recoded as missing data. Comrey and Lee (1992) cite 300 as a “good” sample size for principal components analysis, with a sample of 1000 deemed excellent.  This criteria is well satisfied in the present study with our final sample size being 927 (using listwise deletion) and providing a ratio of over 61.8 cases per variable.
Initially, the factorability of the 15 Social Activity items was examined. Several  well-recognised criteria for the factorability of a correlation were used. 
No items correlated with each other very highly (see Appendix 3 for the correlation matrix) and the determinant of the matrix was .25 suggesting multicollinearity is not a problem for this data. The Kaiser-Meyer-Olkin measure of sampling adequacy was .75, above the commonly recommended value of .6, and Bartlett’s test of sphericity was significant (2 (91) = 1267.96, p < .01).  Communalities were all above .3 (see Table 2 ), further confirming that each item shared some common variance with other items. The diagonals of the anti-image correlation matrix were all over .5 except for the “how often do you go to pubs factor” which was therefore removed. It was observed that 6 of the 15 items correlated at least .3 with at least one other item, suggesting some difficulty with factorability. However, given these overall indicators, factor analysis was deemed to be suitable with 14 of the initial 15 items

 Principal components analysis was used because the primary purpose was to identify and compute composite scores for the factors underlying the 15 social and intellectual activity questionnaire items. Initial eigen values indicated that the first factor explained 20% of the variance. The second, third, fourth and fifth had eigen values just over one, and explained additional 10, 9, 8 and 7 % of the variance respectively. Solutions for one or five factors were examined using varimax and oblimin rotations of the factor loading matrix. However, the unrotated one factor solution, which explained 20% of the variance, was preferred because of: (a) the ‘levelling off’ of eigen values on the scree plot after one factor; (b) the insufficient number of primary loadings and difficulty in interpreting the subsequent factors; and that (c) the one factor solution has the advantage of supporting a common social activity component. The factor loading matrix of the final solution is presented in Table 2.
  Given its factor loadings, the single factor was labelled “Social activity”, internal consistency of this factor was examined using Cronbach’s alpha. The alpha was moderate at .62 No substantial increases in alpha could be achieved by eliminating more items. Kline (1999) notes that values below .70 may be supported as realistically they can be expected when dealing with psychological constructs. Factor scores were generated for the factor via the Anderson-Rubin method to ensure the factor scores produced for each factor were correlated with only the factor in question and not factors or factor scores from other factors extracted, higher scores are taken to indicate greater social activity. As a result of the factor generation method used, a normal distribution of generated factor scores results, skewness and kurtosis being within acceptable range ( see Table 3). Thus the data is well suited for further parametric analyses. 

Table 2. 
Factor loadings and communalities based on a principal components analysis of 14 questionnaire items relating to social activity (N=927)				

							     Social Activity   Communality

How often goes on trips to theatres or museums		.70                   .61
How often participates in social groups                            	.57		.61
How often goes to cinema or restaurants			.57		.55
How often goes to sporting events or concerts		.56		.44
How often writes for pleasure					.45		.62
How often studies course at work or evening classes		.45		.61
How often visits friends or family				.43		.51
How often reads newspapers or magazines			-		.41
How often visits library					.40		.30
How often plays games (e.g. chess, bingo, cards)		-		.53
How often reads a book					.44		.56
How often participates in church or religious activity	.40		.58
How often watches television					-		.57






Descriptive statistics for “Social Activity” extracted  factor (N=927)		

                           No. of items     Skewness     Kurtosis     Cronbachs α		





  Step-Wise multiple regression analyses were conducted using SPSS v14.0 (Ref ) used to build a series of multiple regression models. Age, Sex and HMSO Social Class were considered as potential dependant variables in all models, after taking into account any significant influence of these demographic variables we conducted a series of multiple regressions to investigate the following:

1.	The variance in HADS Anxiety and HADS Depression total scores  (Dependent Variables) explained by NEO-FFI Neuroticism total score (Independent Variable).
2.	The variance in Neuroticism (DV) explained by physical and social activity (IV’s) The factors of which are derived via orthogonal principal components analysis of the 21 items relating to physical and mental activity above. 
3.	The variance in Anxiety and Depression (DV’s) additionally explained by physical and mental activity (IV’s) after taking into account the variance explained by Neuroticism. (IV).

  A stepwise method of multiple regression was chosen due to the exploratory nature of the research (Wright, 1997, p81.) As per the introduction, there is sound theoretical grounding for all the variables chosen as predictors in the series of regressions. The large sample size (907 after listwise deletion is the smallest sample size in our series of regressions) easily fulfil suggested minimum sample sizes for multiple regression, Green (1991) suggests 50+8( Number of predictor variables) as a minimum sample size. This large sample size should help enable a level of power high enough to detect even small effect sizes. Miles and Shevlin (2001) suggest a mimimum of 600 cases to detect small effect sizes with up to 5 predictor variables. The demographic variables of age, sex and social class were included in the analysis in any multiples regressions for which they may be theoretically expected or had been shown from our data to significantly correlate with the DV. For example, as previously stated, due to the nature of the current sample the variance in age was very small (SD=0.83, Min=67.7, Max=71.4) thus its is unsurprising that age was only a weakly significant correlate with predictor or outcome variables in any of the regression analyses (See Appendix x) as such, though theortically supported, Age was not included in generating all final multiple regression models. The details of which are provided below.  

  A number of steps were taken to ensure the assumptions for multiple regression were met in all of our final regression models. Firstly, visual inspection of this correlation matrix does not suggest multicollinearity. Variance Inflation Factor (VIF) values for all regressions (all VIF values >0.2 and <10) and inspection of variance proportions supported this. Secondly, the Durbin-Watson test statistic, testing the assumption of independent errors was close to 2 for all regressions undertaken. Thirdly, casewise diagnostics were performed for all regressions undertaken, for all regressions, 95% of the sample had standardised residuals within +/-2. When specific cases had a standardised residual >3 they were investigated further utilising Cooks and Mahalanobis distance, the evidence suggested there were no influential cases within our data. Inspection of partial plots of value of each predictor variable versus the residuals of the outcome variable further supported this.  Fourthly, to assess the assumption homoscedasticity, that is, that residuals at each level of the predictors have the same variance, plots of each regressions standardised predicted value versus the regressions standardised residuals were inspected (See Appendix 4) overall,  findings did not  suggest a lack of homoscedasticity Finally, histogram and scatter plots of normality of residuals (Appendix 5) suggested residuals in all models were normally distributed i.e., random.  Basic descriptive statistics of the variables used in this series of multiple regressions are shown in Table 1. 
In summary, with these considerations and assumptions deemed met, the final models generated appear accurate for the sample and potentially generalisable at least, to a population of a similar age.

Regression 1 The variance in HADS Anxiety and HADS Depression score explained by NEO-FFI Neuroticism and the demographic variables of Age, Sex and HMSO social class.
  Complete data was available for 952 participants (using listwise deletion) when considering HADS Anxiety as the dependent variable and 950 participants when considering HADS Depression as the dependent variable.  















Sex Ψ			.74 (0.42, 1.06)	0.16		.12*
										

















Sex Ψ			-0.44 (-0.70, -0.18)	0.13		-.10*
										
Note R2 = .15 for Step 1; ∆R2  =.01 for Step 2 (ps<.01). *p<.01





Regression 2 The variance in NEO-FFI Neuroticism explained by Social and Physical activity and the demographic variables of Age, Sex and HMSO Social class.
  Complete data was available for 910 participants (using listwise deletion) Of the initially suggested predictor variables of Physical activity, Social activity, Age, Sex and Social Class; Age was not significantly correlated with Neuroticism (r=.02 p>.05) and so was excluded from the regression analysis. The Social Activity measure was derived via principal components analysis of a number of questionnaire items relating to Social activity as described in the subsidiary analysis above. Considering the relationship between predictor variables, Physical activity was significantly positively correlated with Social activity (r=.19, p<.01). Physical Activity was significantly positively related to male gender (t(909)=-3.45, p<.01). but did not appear to be significantly related to HMSO Social class. Social activity score was significantly positively related to female gender (t(909)=7.22, p<.01) with lower levels of Social activity also associated with belonging HMSO Social class 3M (t(905)=1.34, p<.01), 4 (t(905)=5.45, p<.01).or 5 (t(905)=3.21, p<.01). as opposed to HMSO Social Class 1.

 A stepwise multiple regression was employed to build a model to predict NEO-FFI Neuroticism score; Age, Sex and HMSO Social Class variables were first entered stepwise in block 1 followed by the variables of Physical and Social Activity in block 2. 


























Sex Ψ					2.66 (1.68, 3.63)	0.50		.18**												
Step 2
Constant				23.60 (21.95, 25.25)	0.84	
Sex Ψ					3.24 (2.24, 4.24)	0.51		.21**




Sex Ψ					3.44 (2.43, 4.46)	0.52		.23**
Membership of Social class 3M Ψ	3.20 (1.81, 4.58)	0.71		.15**





Sex Ψ					3.51 (2.50, 4.52)	0.52		.25**
Membership of Social class 3M Ψ	3.27 (1.81. 4.58)	0.71		.13**
Membership of Social class 4	Ψ	3.52 (0.58, 6.45)	1.50		.08*





Sex Ψ					3.75 (2.73, 4.77)	0.52		.25**
Membership of Social class 3M Ψ	2.75 (1.34, 4.16)	0.72		.13**
Membership of Social class 4 Ψ	3.00 (0.06, 5.93)	1.50		.07*
Membership of Social class 5 Ψ	6.75 (0.27, 13.22)	3.30		.07*
Social Activity			-0.85 (-1.35, -0.34)	0.26		.11**

										
Note R2 = .03 for Step 1; ∆R2  =.02 for Step 2 (ps<.01); ∆R2  =.01 for Step 3 (ps<.05);  ∆R2  =.01 for Step 4 (ps<.05); ∆R2 =.02. * p<.05  ** p<.01.





Regression 3: The variance in HADS Anxiety and Depression additionally explained by physical and social activity after taking into account the variance explained by NEO-FFI Neuroticism and Sex.
Complete data was available for 908 participants (using listwise deletion) when considering the dependant variable of HADS Anxiety and for 907 participants when considering the variable of HADS Depression. As the previous regressions 1a and 1b revealed that the variables of HMSO Social Class and Age did not explain any further variance in HADS Anxiety or Depression in addition to that explained by NEO-FFI Neuroticism and Sex these variables were excluded from this final regression analysis.

  The Social and Physical Activity measures are those derived as previously described.  In addition to those correlations between predictor variables displayed in the previous analysis, of pertinence to this regression; Physical and Social activity were small but significant positive correlates ( r=.10, p<.01). Physical activity was a small but significant negative correlate of HADS Depression (r=-.12, p<.01) but not of HADS Anxiety (r=-.02, p>.05). Social Activity was a small but significant negative correlate with HADS Depression (r=-.25, p<.01) and a smaller but significant correlate of HADS Anxiety (r=-.07, p>.05). 

  In order that it may be examined if Physical activity and Social activity explain any variance in HADS Anxiety and HADS Depression unexplained by NEO-FFI Neuroticism and Sex, a part step wise multiple regression was performed with either HADS Depression or HADS Anxiety as the dependent variable,  the independent variables of NEO-FFI Neuroticism and Sex were first added via the forced entry method in block 1, Physical activity and Social activity were then entered in a stepwise fashion in block 2.

 As per Regression 1a Neuroticism (t(905)=22.66, p<.01),  and being of Female sex  (t(905)=4.12, p<.01) were significant positive predictors of HADS Anxiety. Step wise addition of Social (t(903)=1.31, p>.05) and Physical activity(t(903)=1.01, p>.05) did not significantly explain any further variance in HADS Anxiety. See Table 7 for full final model details.

Table 7.





NEO-FFI Neuroticism		0.25 (0.23, 0.27)	0.01		.60**
Sex Ψ					0.69 (0.36, 1.02)	0.17		.11**
										
Note R2 = .39 for Step 1. 

* p<.05  ** p<.01.

Ψ Sex is dummy-coded with the baseline condition being Male gender.

As per Regression 1b Neuroticism (t(902)=12.50, p<.01), and being of Male sex  (t(902)=-2.018, p<.01) were significant positive predictors of HADS Depression.




















NEO-FFI Neuroticism		0.12 (0.10, 0.14)	0.01		.41**




NEO-FFI Neuroticism		0.11 (0.09, 0.13)	0.01		.38**
Sex Ψ					-0.25 (-0.52, 0.02)	0.14		-.06




NEO-FFI Neuroticism		0.11 (0.09, 0.13)	0.01		.38**	
Sex Ψ					-0.27 (-0.54, -0.07)	0.14		-.06*
Social Activity			-0.43 (-0.56, -0.29)	0.07		-.19**
Physical Activity			-0.01 (-0.01, 0)	0.002		-.08*
										
Note R2 = .17 for Step 1; ∆R2  =.03 for Step 2 (ps<.01); ∆R2  =.01 for Step 3 (ps<.01).  

* p<.05  ** p<.01.















Consistent with previous findings we find that the stable trait of Neuroticism explains a moderate and significant amount of variance in anxiety and depression level independent of the variance explained by the potential demographic risk factors of age, sex or social class, with increasing Neuroticism level related to both an increasing anxiety and depression level.  Level of current social activity, but not physical activity, was seen to explain a small but significant amount of variance in Neuroticism again independent of potential demographic risk factors, with increasing social activity related to decreasing Neuroticism. Social and physical activity were not seen to explain a significant amount of variance in anxiety independent of the variance explained by Neuroticism and potential demographic risk factors. However, both physical and social activity explained a small but significant amount of variance in depression levels independent of the variance explained by Neuroticism and potential demographic risk factors. 

 We found low levels of clinically diagnosable anxiety and depression as measured by HADS  with few participants scoring above the diagnostic cut off point of this scale for anxiety (N=61)  or depression (N= 5).  This is consistent with the Copeland and Prince (1999) conclusion that Major Depression diagnosed according to clinical  criteria  is a relatively rare disease in the elderly, with a prevalence rate of 1.8%. and Godfrey et al.’s (2005) contention that  clinical prevalence that rates of Anxiety in the elderly may be slightly higher at 2 and 4 %. In contrast to previous treatment seeking samples, our sample of a large community based cohort taps a range of anxious and depressive symptom severity and is more likely to include individuals not currently receiving treatment. Given these low levels of anxiety and depression reported in the present study,  the relationship of Neuroticism, physical and social activity examined in this study are with what may be termed ‘sub-syndromal’ anxiety and depression levels. The small but significant variance in depression levels explained by social and physical activity levels suggests that, in the elderly, the more common form of depressive disorder has a state like quality, and though associated with personality and trait like factors such as Neuroticism, it is not inextricably linked to them (Wetherell, Gatz and Pedersen 2001). The lack of significant variance in anxiety levels supports the notion of anxiety being a more trait like quality, closely related to Neuroticism and possibly sharing a common basis (Watson and Clark 1984).  The personality trait of Neuroticism is a stable trait and has been consistently linked with the entire  spectrum of anxiety and depression type pathology in the elderly, however, the majority of the literature has focused on the link of Neuroticism with Major Depression and clinically diagnosed anxiety disorders (Bienvenu and Stein 2003; Middeldorp, Cath, Van Dyck and Boomsma 2005). Our finding that Neuroticism is associated with anxiety and depression levels in this broad and low symptom reporting sample therefore adds some support to recent work by Weiss et al. (2009) the first prospective study examining and reporting  Neuroticism  (and other personality traits) as associated with Minor Depression specifically. Findings from our and similar samples may therefore be more relevant for identifying prevention strategies in the elderly. 

  The current study focused on the single personality trait of Neuroticism in isolation given its consistent association with a broad range of anxious and depressive symptomology, however it is important to note that other personality traits are also likely important in the development of some forms of anxiety and depression. Personality traits such as Extraversion have shown more specific negative associations with particular anxiety disorders e.g., social phobia (Bienvenu et al. 2001). Research using the comprehensive Five-Factor conceptualization of personality in order to compare these five primary characteristics against each other using the same sample support the conclusions that in addition to high Neuroticism, low Extraversion, low Conscientiousness and low Agreeableness are related to many affective disorders ( [19] (​http:​/​​/​www.sciencedirect.com​/​science?_ob=ArticleURL&_udi=B6T70-4WKJ59D-1&_user=809099&_coverDate=06%2F23%2F2009&_rdoc=1&_fmt=full&_orig=search&_cdi=5044&_sort=d&_docanchor=&view=c&_searchStrId=984560535&_rerunOrigin=google&_acct=C000043939&_version=1&_urlVersion=0&_userid=809099&md5=505d75fa7bfee5ff8fb7dba7be696f5e" \l "bbib19​) D. Watson, W. Gamez and L.J. Simms, Basic dimensions of temperament and their relation to anxiety and depression: a symptom-based perspective, J Res Pers 39 (2005), pp. 46–66. Article (​http:​/​​/​www.sciencedirect.com​/​science?_ob=ArticleURL&_udi=B6WM0-4DPYJT7-6&_user=809099&_coverDate=02%2F01%2F2005&_fmt=full&_orig=search&_cdi=6920&view=c&_acct=C000043939&_version=1&_urlVersion=0&_userid=809099&md5=1c90dda7ec36b3d79b5cfdc2a195adc6&ref=full​) |  HYPERLINK "http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6WM0-4DPYJT7-6-1&_cdi=6920&_user=809099&_check=y&_orig=search&_coverDate=02%2F01%2F2005&view=c&wchp=dGLbVlb-zSkzk&md5=d1c15a7e7c98dbe1babe80d010a88abc&ie=/sdarticle.pdf" \t "newPdfWin"  INCLUDEPICTURE "http://www.sciencedirect.com/scidirimg/icon_pdf.gif" \* MERGEFORMATINET PDF (361 K) | View Record in Scopus (​http:​/​​/​www.sciencedirect.com​/​science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-11344282455%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dffdecde5483d53f6e3018da15403218b&_acct=C000043939&_version=1&_userid=809099&md5=f81b796d87ad134d8bdd23a44b9e18b0" \t "outwardLink​) | Cited By in Scopus (41WWatson, Gamez and Simms 2005 ). Consistent with these findings several studies have reported that high Neuroticism together with low Extraversion is more common in participants with two or more psychiatric disorders compared to those with one disorder  ( Khan, Jacobson, Gardner, Prescott and Kendler 2005; Cuijpers, van Straten and Donker 2005 ). Given the high comorbidity of anxiety and depression in the elderly, further work examining the influence of other personality traits than simply Neuroticism would be useful. It is further possible that combinations of personality traits as opposed to personality traits in isolation may be important for revealing and  identifying those at risk of mental health disturbance; Weiss et al.  (2009) suggest that while Neuroticism is strongly related to Depression risk in the elderly, many individuals who are high in Neuroticism actually live depression-free lives even in extreme old age, suggesting the possibility that those who live depression-free despite high levels of Neuroticism might possess other  particular personality traits that serve to protect them, such as average to high Conscientiousness. The results of the present study would suggest that other factors, which may not be entirely explained by personality traits ( Neuroticism was moderately correlated with physical and social activity in the current study) can be protective.
 
  The finding that level of depression but not anxiety is related to social and physical activity independent of any relationship with Neuroticism supports the view that Neuroticism may be more closely tied with anxiety and that further factors are  involved in the development of depression in the elderly (Watson and Clark 1984), This result supports the view that anxiety is the more stable and more likely to lead to depression than vice versa.  A clear weakness of the current study however, is our inability to examine causality in the relationships studied given the cross-sectional nature of our sample. With regard to Neuroticisms association with depression, interpretation in a cross-sectional sample of individuals is complicated  by the fact that the state of being depressed tends to cause an increase in concurrent Neuroticism score (Coppen & Metcalf, 1965). Depressed subjects, even when recovered, seem to show a ‘scar effect’ having increased Neuroticism or Neuroticism-like traits compared to normal controls (Kendell & DiScipio, 1968; Hirschfeld et al. 1983).

  Literature supports that older adults who are engaged in regular physical and social  activities have lower prevalence of depression  (Lampinen, Heikkinen and Ruoppila 2003; Glass et al 2004 ) The results of this study support the notion that participating in physical and social activity exercise is a significant predictor of lower levels of depression.  The finding that physical and social activity are significantly related, all be it with small effect sizes, to level of depression independent of their relationship with Neuroticism level though not surprising (Blazer 2005) is especially notable given that the relationship is significant even at the very low levels of depression reported in our  current sample. It is possible that in our predominantly, high social class and highly educated sample that the availability of physical and social support has acted as an important buffer to the stressors of late life that can lead to depression. Social and physical activity factors may be even more important amongst a wider social or cultural demographic where late life stressors may be higher. Obviously, longitudinal studies would be needed in order to assess the causality of such relationships. Further more, the present unique sample were mostly of a similar age, white and of high social class . Therefore, the findings may not describe general characteristics or apply to other populations. Aged between 67-73 the present sample may be characterised as young - old and as such may not as yet be subject to the same number and magnitude  to risk factors, for example regarding health and disability, that might characterise an even  older population. It is possible that the effect size of physical and social activity would be larger in such elder samples. 

  It has often been suggested that Social Activity and Physical Activity may exert influence on health, mental or otherwise via similar pathways. E.g., Social contact is associated with physical activity in improving the well-being of the older adults (McCauley et al. 2000)  therefore it is notable in our current analysis, that the variance, though small, that  they explained in depression was independent of the other, suggesting that a  broad range of potential intervention strategies in the elderly may be appropriate.

  It was found that social and physical activity were significant predictors of anxiety and depression levels in this sample regardless of sex. This is an interesting and on the surface contrary finding to the relationships reported in reference to Major Depression where Kendler, Myers and Prescott (2005) report in a longitudinal twin study that social support was a significantly greater predictor of Major Depression at follow up in females than it was in males. This again points to the usefulness of investigating ‘sub-syndromal’ depression distinctly from Major Depression. It is not to say there are not sex differences in usefulness of different types of social interventions in those suffering ‘sub-syndromal’ depression. However, it is important to note that quality of social support tapped in the Kendler et al. study may be distinct from social activity per se. The quality of social activity may be what is important, there is no well accepted definition of social activity in the gerontological literature and different forms of activities are referred to by gerontologists. Activities have been differentially conceptualised and measured in a variety of ways. Various types of activities and their health consequences have been explored in the gerontological literature ( Katz 2000 ). Wahrendorf et al. (2006) examined empirically the relationship between participation in productive social activities e.g., volunteering or child rearing and wellbeing in later life. as well as the importance of reciprocity to these relationships among countries in mainland Europe. It was found that participation in productive social activities was associated with wellbeing, but that this relationship varied according to the reciprocal nature of the activity.

  Such variation in effectiveness may explain why we find no sex difference in the current study, in dealing with adversity, women are more likely to seek emotional support in their social network than are men (Edwards, Nazroo and Brown 1998 )  Men may turn to their social activities , but interactions are likely to be focused on shared activities or ‘distractions’ (Nolen-Hoeksema 1990 ). In the current study, principal components analysis of a number of items relating to different social activities produced a 1 factor solution suggesting a common social activity component in our elderly sample hence we do not distinguish between types of social activity. The variance in all social activity scores explained by this single factor was relatively low.  A multifactorial solution  was not supported given the low factor loadings and difficulty in interpretation of further factors. It is possible the solution reached does not adequately reflect the diversity of social activities and as such it may be that the benefits of social activity is actually underestimated in our sample. Our analysis does examine the extent to which participants took part in social activities rather than just the number of social activities they undertook, the fact that response options were limited to the 15 measures previously chosen for the questionnaire and that these questionnaire items were reduced to 5-point Likert scale option may have reduced variability in the scores. The subtlety that may be necessary to detect nuanced relationship may as such have been lost.

  The results of large prospective twin studies question to what extent we may interpret our findings that physical and social activity explains small but significant variance in low level depression as pointing to a state like nature and hence providing support for focusing intervention studies aimed at increasing these types of activity. With regard to physical activity, De Moor, Boomsma, Stubbe, Willemsem and De Geus (2008) study of 5952 twins suggests the association of physical activity with reduced anxious and depressive symptoms is explained best by common genetic factors not low physical activity per se.  In genetically identical twin pairs, twins who reported exercising more did not display significantly fewer anxious and depressive symptoms than their co-twins who exercised less. Their  longitudinal analyses showed that increases in exercise participation did not predict decreases in anxious and depressive symptoms. The authors suggest there is a common genetic and hence  trait vulnerability to lack of regular exercise and risk for anxiety and depression in the population, they sugges  genes involved may be in the dopaminergic, orepinephrenergic, opioidergic, or serotonergic pathways of the brain. De Moor et al. accept however that the study could perhaps not detect more complex forms of causality. It could be that a combination of a number of genetic factors together with  a causal effect of exercise is a possible explanation. The Dutch adult sample may not generalisable to all age groups, similar studies in an elderly population would be welcome.

  In the present study we measure physical activity as an omnibus construct, Rhodes and Smith (2006) note that physical activity as per social activity, is in fact comprised of a collection of behaviours, the quality as well as the quantity of exercise may be important. It is possible that certain forms of physical activity are more importantly related to reducing anxiety and depression than others and furthermore that some forms of physical activity are more tied to personality traits, and to different traits, than others (Rhodes and Smith 2006).  This may have important implications during physical activity prescription and intervention tailoring. 

  With regard to our step wise regression analyses, some key issues may be observed. Firstly, we did not use a formal correction to control for type I errors that may be more likely when making multiple comparisons during stepwise multiple regression.  This approach was chosen as it was felt standard methods of correcting for Type I errors (e.g., Bonferroni)  may overcorrect and lead to Type II error. While Type I errors are serious in clinical intervention studies, as they can lead to the implementation of costly programs that may be ineffective, Type II errors are deemed more serious if they reduce the capacity to identify possible risk factors ( Weiss et al. 2009). Given the outlined high possibility of undetected need among the anxious and depressed elderly, statistical procedures that may further obscure possible risk-factor detection are questionable. To alleviate concerns about Type I errors, we noted which findings were significant at a more stringent p value (p <.01). Secondly, visual inspection of plots of the regression models standardised residuals suggest a small possibility of heteroscedasticity in the models used to predict anxiety and depression. If such heteroscedasticity had been more apparent, transformation of the anxiety and depression scores may have been appropriate. Though the HADS has previously been used to examine minor depression it has not been previously used or validated to assess such lower levels of anxiety and depression as present in our sample and as such the results should be interpreted cautiously. Lastly, for the purposes of statistical inference, it would be beneficial if are exploratory regressions were to be followed up by a test of the final regression model on an independent set of data.
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Appendix 1 Social Activity Questionnaire Items

1. How often do you visit the  library?

2. How often do you read newspaper/magazines?

3. How often do you read  a book?
4.How often do you write for pleasure?

5. How often do you play games (like cards, chess, bingo or crosswords)?

6. How often do you watch television?

7. How often do you listen to the radio?

8. How often do you visit friends or family?

9. How often do you study courses at work or evening classes?

10. How often do you go to the cinema or restaurants?

11. How often do you go to sporting events or concerts?

12. How often do you go on trips to theatre, galleries or museums?

13. How often do you participate in social groups?

14. How often do you participate in church or religious activities?

15. How often do you  go to to pubs or social clubs?

Participants were asked to answer via a 5 point scale:

1 = Less than once a year or never
2 = Several times a year
3 = Several times a month
4 = Several times a week
5 = Every day or about every day 





Sample distributions of NEO-FFI Neuroticism, HADS Anxiety and HADS Depression, HMSO Social Class, Physical Activity and Social Activity.

NEO-FFI Neuroticism total score

HADS Anxiety total score









Sample distributions of NEO-FFI Neuroticism, HADS Anxiety and HADS Depression, HMSO Social Class, Physical Activity and Social Activity.













Appendix 2  continued.













Appendix 3 Principal Components Analysis of Social Activity Questionnaire items: Correlation Matrix
























Appendix 4: Histograms and P-P plots of residuals for each multiple regression final model.














Appendix 4 continued: Histograms and P-P plots of residuals for each multiple regression final model 














Appendix 4 continued : Histograms and P-P plots of residuals for each multiple regression final model.












Appendix 4 continued: Histograms and P-P plots of residuals for each multiple regression final model 















Appendix 4 continued: Histograms and P-P plots of residuals for each multiple regression final model 









Appendix 5 Plots of each multiple regressions models standardised predicted value versus standardised residuals

Regression 1a: The variance in HADS Anxiety score explained by NEO-FFI Neuroticism and the demographic variables of Age, Sex and HMSO social class.




Regression 1b: The variance in HADS Depression score explained by NEO-FFI Neuroticism and the demographic variables of Age, Sex and HMSO social class.






Appendix 5 continued:   Plots of each multiple regressions models standardised predicted value versus standardised residuals 

Regression 2: The variance in NEO-FFI Neuroticism explained by Social and Physical activity and the demographic variables of Age, Sex and HMSO Social class:


Regression Standardised Predicted Value

Regression 3a: The variance in HADS Anxiety additionally explained by physical and social activity after taking into account the variance explained by NEO-FFI Neuroticism and Sex.





Appendix 5 continued:   Plots of each final multiple regressions models standardised predicted value versus standardised residuals

Regression 3b: The variance in HADS Depression  additionally explained by physical and social activity after taking into account the variance explained by NEO-FFI Neuroticism and Sex.

 










Appendix 6 Correlations between all variables used as predictors or outcome variables in Multiple Regression Analyses

*See Hard copy – (large matrix)






